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(57) Abstract: A small, inexpensive ihree-dimensional image display having a structure for displaying a color three-dimensional 
image sharply even if a low-resolution spatial optical modulating element is used. The three-dimensional image display has an illu- 
mination light source unit, a transmission spatial optical modulating element, a lens, and a mask. The illumination light source unit 
includes three point light sources oulputting illumination light components having wavelengths (red, green, blue) different from one 
another. The point light source outputting the blue illumination light component of the shortest wavelength is disposed in position 
B (0, 0) on the optical axis of an illumination optical system, the point light source outputting the red illumination light component 
is disposed in position R (x,, 0), and the point light source outputting the green illumination light component is disposed in position 
G (Xg, 0). An aperture section of the mask is disposed in the region where the zero -order diffracted waves of the reproduction light 
components of the three wavelengths after subjected to wavefront conversion by the lens are superposed on one another. The illumi- 
nation optical system determines the direction of incidence of each of the illumination optical components of the three wavelengths 
on the spatial optical modulation element. 
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1^>X4 0<^)^^l;^®±l31*3V>-C. ^^AT<7?^ (10) T-^$tL'5 4^R iSa^R 
4~R 6T'ia*n^m?F^M*^{::j^ffi^J^$tbao 



^i^X2 ootu:i^;^,sggi 



...(8) 
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wo 2004/025380 



!003/01162S 



R5{+XJ/2P^ , +AJf2P^) "' ^'"^ 
R6{-XJt2P,,-^A.J/2P,) 

[0 0 8 7] ^UT. 4^R2. R3, R 5 ^t>*R 6 Tia*tt5m?f^^*^5r 1 

[0 0 8 8] mmz^ mi 3 ictt^^hs i "^^^^mM^^ o-h>h^^ 

<^^^.^ffi±^^:*5V^T. J^JlTOSC (l l) T-^$^X5 4^G 1 ~G4-ei8^ti5 
*g?I^^B^5 2g{z:j«t®^ J^^^xSo 

Gl(-A^//2/>,.0) 
G2i-AJI2P,^-XJ/2P^) 
G2(+XJ/2P^,-X.JI2P,) 
G4(+AJ/2P,,0) 

[0 0 8 9] ^fc. mi 4(C;T^^ttfcJ: ^Fb^^P^^ 3 0 P>|g^fe L 

0(D'i^m^m±KiS\,^X, &.T(D^ (12) -C^$tL5 4;^B 1 ~B 4T'ia^tL 

5I(-A,//2P,. 0) 
B2{-KfnP, , -A,J/2P,) 
B3{-¥AJ/2P,,-X^ff2P,) 
B4{+X,f/2P^,0) 

[0 0 9 0] ^LT. El 1 5t;i:^^ttfcJ: i^>'X4 0 o^j||^n5±»::^3 
ft5i^®^ife^i|!c5 2r. 5 2gRt>*5 2b Srm^JaT^-r ^ . 55^fe<^^^ffi^*^^^ 5 
2, (D'^'JC^feiT^^^M^i^^i^S 2g;65-^*;h.. ^fe<^iS®^^^^5 2.^(r>^\Z. 
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wo 2004/025380 




>2003/01162S 



»fe(^jSK^m^tiE5 2b ;05^*n5„ Ufc;i5oT. 5 0 <75M PgP 5 l ^ 

5 10 0 9 1 ] \^t^\^/m\ iK7f^^^fzXo-^iz^<oM.%mt^^m(oiSLm.\^w. 

10 I 0 0 9 2 1 HI 1 6 ~EI 1 9 ^ 1 •mMm\^^^^^jtW.m:mmW 1 Rt/H 

1 (omm^w^ 1 0 (^*5{t s 3 -^(D^%wtf\.'efi(DWM^7ri-^mx- 

jfcSo Si7fi. ^illli&0illc:^-5Hi^5c^«^^Si <D-^>^i^ 5 0gaBffi:e^- 
^3^t55S5fe<Df?^t3tfiK5^«^0^^feliI^^6<o^^®|g^fe^^ig^7J^i-|gT^ 8 fi. 
15 ^ l|IJ6fi^'J{^#5H^7u^^^^gl (^-^^iJ' 5 OiS«^liB(c*3l-t5^fe<^)ff4fe 

^Tj^^gK^-^;^:^' 5 0iaB^gtc:*3ftSWfeof¥^3t^^<7)0^imffigEO?^® 

[0 0 9 3] Hi niSfisjTtt. ^16 {z.7fi^firz.x. o ^^<D M.ytmi!>^^m 

R ixr, 0) (^IBfi^H^ i^fe<^^^M;6H4BG (xg, 0) tciSB^n. »fe 
o^^i!i;iSffi:BB (o, o) ^c:BBa$^^5„ r.r-r% xrS.tJ«xg^n-etL{i. Jii 
T<^^ (13) xm^^fi^o 
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wo 2004/025380 



'2003/01162S 



x,=+{i\fl2P)-{.\fl2P))/M 
x^=-{iXJI2P)-iAJI2P)}IM - (13) 

[0 0 9 4] ;!irT% li\t\^:y^2 0(Om^^m-Qh^. f2tiU^X4 0O 

[0 0 9 5] ^(om-k. mnKTfi^fhti^oK. ^m%m.w^mi-3 ot^h^ 
MM±,\zi6\,^x. ffigR- (Xgf /2 p-Xbf /2 p. 0) ^mmt\.t^m^mM 

^3 036^p>|g^bfcWfe(^lf^^fife^cDo^^felHI^iK^i. wi^X4 oj^ii 19. 

X4 0Of^;«^.®±tC*5V>T. {iSB' (0, 0) ^S2pi: Lfc^?f$^*^5 2b 

[00 9 6] -?:LT> HI 1 9lc:;^$nfc:J; 5tCx i-:^X4 0 (D^^^SD±i;:*5 
tt5iSffi^ift^*i!c5 2r> 5 2gRXJ^5 2b Srm^JaT^i- i: . 5!^fe<^)iSffi3^ift^*ie 5 

2r <^^tCii^fe(^^^ffi^^^*|g5 2g i^fe<^?gE®^m^^ 5 2g (T^'fif:: 

*fe«^)S®^ife^*^5 2b Ufc365oX^ 5 0<D^Pgj55 1 ^ 

Wfe<^tgia5'^miH*^ 5 2b iz—^^^^:itizxy)s ^(omo^s 2^mi^\^fc 
[00 9 7] ^fet::. ^ 1 ^mm<oM.W'm\z.-D\,^xmn^^. ^f^^mmmi^ 3 

0i:LTy^'-1±M'^X~i5'yt3i;?iiJ'i/'3i/ffi^^^/-«:^^/^LCX0 2 SAL 
(®^t*":y^P= 2 6iim) i^ffiV^fCo w:/X2 0 <!: LTfeHX^MjE^nfc^l^. 
Sgg|6 0 0mm^^)^>X^fflV^. W>'X4 O UTfeJ|XllttiE$tLfc.1R^Sggt 1 



wo 2004/025380 




>2003/01162S 



5 Omin(OU>X^m\^^f:io^^tft^tiit)ir^m^tltmi Irt LTv'^X^'li^ 
itm(D^yty ^ V C L - 2 8 0 S R- C (jSS6 50nm. 

1.0(L)x0.5(W)x0.6(H)) SrfflVNfCc m^t/t^m:t]'t^m^^mi let UT^ffl^ 
^!fet±i!i0^^^5^-r^— KE 1 S 0 7-AG 1 A 7-0 2 (i^S5 3 0 nm. 
1.6a)x0.6(W)x 1.15(H)) ^fflV^^Cc #fe3fe^m;':-f-5¥fe^ilgl lb i: LT^ffl 
^m±m<0^tfty^ KE l S O 7-AB l a 7-0 2 (iS*4 7 O nm. 
1.6(L)x0.6(W)x 1.15(H)) ^fflV^fCo 

[0 0 9 8] *fc. 5^fe5t^tli;0i-5¥fe^i!f.l Ir ^{ifi (-0. 6 9 mm, 

0) tdgfifiu. m^^^m:h-r^m^^m.i ig ^iiLm (+o. 6 9mm, o) 

t::gEgL^c„ fVTjN— yH 2r> l 2g, l 2b -€:tl,-t*tt<DBI PMS: 1 5 Oumi: L 
/Co ^r^l^^S^^^a 0-.A#t$n'55^feOBS,PJ5tfife55'(^A#*:^'^+ 0. 0 7» 

<b u ^myt^mm^ 3 o^Am^ifi^m^(Dmm^^^<DAmfk^- 0 . o 7» 

i: Ufco •^^^J' 5 0(^r?lPg|5 5 1 (?^^^fe^2. 7mm(W)xl. 3mm(H)i:UfCo 
^eUT. ^^3te^PI{l^^3 0<D^Sl^tgt^^7 OHz (igES) iC^Jg 

T 3 o<7?^fe3tea^ 1 1 1 ig, 1 ib^Hi^SJ^^^^-fr'S^iri-i: 19 V 5 O 

[00 9 9] ^iz^ W, 1 ^liSir!l{^:^SH<$fe7c;m^^i^@St>*=^$^5£^^^^?ft 

<^^?^^^F!lA^3:ov^Tl^i|g-r^„ m^T'ouLP^T'{4 3o(D^.^^ii>65x$ft;&-(^jc:ga 
HI 2 0--^ 2 3 Hi %w\\zm^^^^5t'$m7f^'mm. \ iBLn^^7t^m:m:fjm 

^Tfi-rmx'h^o 1112 2 {4. mi^m.micm^^d^7cm^7fimm.i(D^nmAiz 
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wo 2004/025380 ^^^p2003/011625 



[0100] :L<D^mmAxn. m 2 o J: 5 ^^(Oj^^mib^iiL 

. gR (0, yr) i-iEg$ti.. m^coj^.^m.t'^i<LmG (0, yg) j::iEg$n. * 
^(DM^Mit^WiB (O, 0) (JiSBe^nSo :i^T% y,S.t>*y g^ti.^*tT.{i> 
10 JSATt^^ (14) X-^^ttSo 

>',={a//2P)-(V/2/')}/A/ 

;',={(V/2P)-(/i,//2P)}/M 
[0 10 1] rto^-^. mz nz7f:^tiitxoi^. ?^m^^mm^3 oib>^m 

.■^.®±^c*5v^T. {i®R' (0, Xrf /2 p-Xbf /'2 p, 0) ^mmti^timm 
15 2,^^:^sffi^^fe$;}^So *fc. El 2 2 J; 9 (c, ^myt^mm^s 

0(D^^.^ffi±^r:}3V^T. {SgC (0, Xgf /2P-Abf /2 P, 0) ^IrS^Pi: 

20 i^>'X4 0(D^^^,,^ffiJl^^:*5v^-r. -cigB' (0. 0) irmmt i^ti^m^ms 2 

[0 10 2] ^LT. E12 3J^:;^$nfcJ; 1^:^X4 0 (7)^*,^ffi±lCi3 

Jt5^®^i^«s^5 2rs 5 2g]sitj«5 2bSrfi*aT^-ri:. ^^(D^mm^mms 
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wo 2004/025380 




'2003/011625 



[0103] m:^. m 1 mmm(DmmmA(DM.i^mK'o\^^xmm'r^„ 

2 3AL (iij^e5/^P= 2 6pm) ^ffiV^yt„ U^^X 2 0 ^ bTfeJlXUMlE $ 

Xi^Hd^^thMcZJ^^t^-Y^a-— KCL-280SR-C (jg^S 6 5 0 nm. 

10 1.0(L)x0.5(W)x0.6(H)) ^ffiV^^c:„ Stfe3fe^t±i;'3i-5^fe5ti!i 1 Igi: bT#ffl-a^ 
fifetti^(?5^^y-f':^>- KE 1 S 0 7-AG 1 A 7-0 2 (^^ftSSOnm, 
1.6(L)x0.6(W)xl.l5CH)) ^fflV^fc„ #fe3feSrl±i;^i-S*fe7tag 1 1 b ^ bT&EB 
^^^m<D^iftV'^^— h'E I SO 7-AB1A7-0 2 (igig4 7 0nm, ^ife 
1.6(L)x0.6(W)xl. 15(H)) SrfflV^yto 

15 [0 10 41 ^t:i. m^yt^m:ti'r^^^ytmi Ir^itLW: iO, -2. OSm 

m) (CliSgL. m^^^mtl-t^m^^mi Ig/kiiLm (O, -O.. 6 9mm) 
t-SaguySio /n 2r, 1 2b> 1 2b ■?rn-etL<7>5flP^3Sr 1 5 Opmi: U 

/iio ^myt^mm'^s o^Am^ti^^^(omm^^^(DAmn^- 0 . 20° 

20 tl.tio'^^^5 0(DmaU5 1(D^^t:2. 7mm(W)xl. 3mm(H)i:Lyto 

^bX. ^Pb^^'^P^^3 0Oigll}j^jSm^7 OHz ,ir b. (jSS) tcMil 
bfc;?J^ni/7A^^ftm^ii^^^3 0{c)ilSiSfeM;^$-^5i: <t t>{c. wtti:l^«8b 
T3oomfe)tail lr> 1 lg^ 1 lbSr)i|iiSfe(i|g3fe^-ti:5r irtcJ: t), -^p^^ 5 
0 (DM P §15 5 1 SriiCTP^/i-;«7 7-<DH^7c^^llt^J^:m^i-5r i:dST-#fc„ 

25 [0 10 5] ^l^iS0iJ{C'e^5H^Sfe5t^^7j^i^g^lt>*H^7C^a75^^^ 



24 



wo 2004/02S380 ]^^^|P2003/011625 



0) T'y$ft:^fR](z:iS^iJ$nTV^fc;ii5^ :z(DmwmBX'ii. ^'^(D!^.%m.ii^—:)5(D 
(yDO) tc:Sas$HTi3«9. m^(OM.%m.tmi5(O^W-m (yOO) liSB 

ik7t^mim:^^(r)m^mB\z^\^xm.m'r^mx'^^„ m 2 4 n 1 nmmK 

2 6fi. |gi^l£«»JJc#5Hi!k7c^^?j^^Ml<^>^?l^0ijBt::j3V^-c. 5 0 

^m^i^ ^ ^-rm -C' fc 6 o 

[0106] w<^^?l^«^!|BT-«. HI 2 4 tC;^$nfcJ; 9 tel. ^^(D ^%m.fimL 
ffR (0. Yr) ICgfig^n, ^feO^,3ti!S*5^aG (O, yg) ICiag^tL. » 
fe<^^5tj!?.:6HiL«B (0, 0) \z.wm.^^^. r;iT% yrJ^D«yB^tb^*;h.(i. 
i^TO^ (15) T'«$;JxSo 

={(A,//2P)-(;i,//2P)}/A/ 

• • • ( I {>) 

y,^-{\fl2P)lM 

[0 10 7] rc^^-^, 0 2 1 l^;^$iXfcJ: 5{-> ^f^^^mm^Z Ot^h^ 

^®±^::*5V^■r. -fSgR* (0, X, f /2 P-Xbf //2 P, 0) <Sr£2pi: LTT<7? 

2rJ-^fi?®'^m^tL5o 0 2 5t^;T^$^xycj: ^m^^mm 
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wo 2004/025380 




1003/011625 



X4 oo^;l^.®±(c:joV>T. -figG' (0, -Abf/'2P. 0) ^mmtl.x± 



[0108] ^\^x. m2 eiZTT^fitiXoi^. ^vX4 oo^#,^ffi±{::*5 

»fe<^iJ3Effi^tfeM*iK5 2b ;d5-^*ns„ bfc;i5oT. -^^^J' 5 0 Oigp$p 5 l 
10 Wfe<^iK®^t^Mii!c5 2b ic— ifc^-frSr irtcj: t). r (Z)Mp^ 5 2 Sriiig Lfc 

[0 10 91 ^5*:l-> ^ll^^S^J(^^?l^^»JB<0:H:flc^J^^:ov^TtJ^PJ-r5„ 

15 2 SAL (@i^t°5/^P= 2 Gum) ^fflVNfc, 1/ >X 2 0 .i: LTfelRMMlE ^ 

iXfc^,^Sgg|2 0 OTnin(DU:yX^m^\ W:^X4 0 i UTfellXUMlE^iixfc^S 
;feSgg|l 5 Omm<7)^:^X<SrfflV>yho5^fe3t^tl:J;'3-r5^fe3fei!Sl Ir t LTVf^ 
X:xm^tt$^<^)^7fe^-r KCL-2 8 0SR-C 6 5 0 n 

1.0a)x0.5(W)x0.6(H)) ^ffiVNfCo 1 g <b LTi^ffl-^ 

20 fiKI±$^<D^^t$^-)'^— KE 1 S 0 7-AG 1 A 7-0 2 (i^g 5 3 0 n ^Jfe 

i.6a)xo.6(w)x 1.15(H)) »fe3t^ffi;^i-S¥fe7t^jii lb ^ UT^ea 

'^^^±^<^)^^i^'''r:5^— KE1S07-AB1A7-02 (?^g4 7 0 nm, Tt-& 
1.6(L)x0.6(W)x 1.15(H)) SrfflVNfc, 

[0 110] ^:rc. 555fe)t^m;^i-5m#.3ti!ii ir^^SM (o. -o. 6 9m 

25 m) iciaeu. m^tft^mtii-^m^^mi le ^itm (o. +i. 3 6mm) 

fwiEtttyto t°^^-/H 2r, 1 2g. 1 2b ^H^'tL<^g^P^<^l 5 Oiim<b L 



5 



5 2bl^St®^^i^$;h.5o 



wo 2004/025380 




'2003/011625 



tVfto 5 0(DmaU5 1<D^^^2. 7mm(W)xi. 3 mmCH) <b Lfc„ 

T3o<D^fe3tj?il 1,, 1 ig. 1 ib^liiJSfe^3t^-fr6r <kJc:J:«5, -^j^^ 5 0 

[0 1 111 i^±(Dx^iz^ mimi&mi^m^^}kytmmi7jkmmiR-(jE.'^7t 

mm'f-S 0;«)^b|g^Lfc3^SS<^f?^^^:9-^tv^tt(^0 5$>:!HlJffiK;65ix:xX4 O 

mytmmm^ 3 0 i:m\^^tim^xh^xhnm\^^^7cm^:^v-m7r:ir?> :l t 

[0 112] :L(o^m:^m^^^7tmmmmmRu^E.^7tmm7ri:^m(r> 
^2^Wl|^cov^Tlft0J-r5o m2 7tt. f^2mmmizm^^^7c,mM7f^mm2 
20 <^«^^7K-ri§iT'*>s„ r<^ig|{c^$ttfcH^«fe7c^*?i^^«2fi. 

0. U'>'X2 0. 7^7— 2 5. ^|*M<7>^^3t^i3m^3 0. U^X4 0 
J^t>*^^i5' 5 0 ^{i;tTV^6„ 1 0 . l^^^X 2 0 :R.t)^^^— :7 5 7 — 2 

PBm^^^^3 0^^:Al^$^SHSP>^3t^^S^fll^febTV^:5„ yN-7:7 57—25 

^M(Dn^tft^^^^'ttl^'tl^^wam^■t^n±mm^tft^mt:m^\^x\^^^o ^j: 
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wo 2004/025380 ^^^p2003/011625 



[0 113] mimmmtitm-r^t. ll2^lg^!l^c#sH^$fe5D^a^^g2 

m2mmmKm?)^^7t^^7jkmm2(Dmi^j^xji^^A7tmm7i^:^ma. ^i 
10 114] ll2^^gM<7)A^*:0iJ{^ov^Tlftwi-s„ ^w\^^mm^3 

0 <h UT Micro Display tfcSSiO-v^ ^ n^::^^$'ffiS#tM*0^^^^^->'HVID 8 0 0 G 
15 6 (iij^t:°>>'^P= 1 2. 5 Sum) <^fflV^fCo 1^>X 2 O UTfeitXHMiE ^ 

ttfc^,^Sgil3 0 OmnKDl^vXSr^VN, U>X4 O i: UTfelRMMiE ^ HfcM 

j^mme omm(ou:^:<^m\f^tLo0^^^^iMtj-t^m^ytmi i, ^ l-c-^^^x 

l^m^^±M(Dm^^^ h'Ch-2 8 0 SR-C (jK:56 5 0 nm. 
1.0(L)x0.5(W)x0.6(H)) ^ffiV^fc„ m^tft^H^tlir^m^^mi Igt UT^ffl-^ 
20 fiK*tiSl(??^^;$^>r KE 1 S 0 7-AG 1 A 7-0 2 (Stg 5 3 0 n m. ^-fe 

1.6(L)x0.6(W)xl.l5(H)) S:fflV^fco S^fe^gi 1 1 b ^ LT^K 

^^!fe^±M<7)^7ti5^'f KE1S07-AB1A7-02 (lS*4 7 0 nm, 
1.6a)x0.6(W)x 1.15(H)) 

[0 115] -^fc. 5^fe^$rW;/3i-5^fe3ti!il Ir^liit (-0. 7 2mm. 

25 0) jziiaMu, m^yt^t^t)-r^M^^^w.i ig ^itim (+o. 72mm, o 

tcgafiUfCo e^'*:— /H 2r. 1 2g. 1 2b ^i^^'^^<^§lP=gS^ 1 5 Onm,!: U 
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wo 2004/025380 I>|^^P2003/011625 



tl^fZo -^^^ 5 0<OmaU5 l(D-^^^2. 2mm(W)xl. 1 mmCH) Lfc„ 

m 3 ^J^^d) 

o<S^^ix.Tv^5o RS^g^ai^Hi 1 0 . 7-2 52S^D«^:^X2 0{1. sjg^S 

[0117] ^2mmmtitm-r^t. f^3mMmi^m^^'iSk7t^m7f^mm3 
RxfE.^7cmm7r::^mii. mm^um o. ^mytmmm^s ois^t/-^;^^ 5 0 

3mmm\^^^^^7h^m7^m^3<Dmi^RxjiE.^7tmm7r:^mi'i. u>'X2 0 

>is 1^:^X4 0Of^ffl$:t>**aTVN:5^, mmyt^^i!)^^^-7 ^ y— 2 5^mmL 
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wo 2004/025380 



'2003/01162S 



10 118] H 3 HUS^RlT'Ji. 1^:^X2 0;i5w:/X4 oof^ffl^t>^iaTV^S 

^tL^fe. 3o(^^,5tM;d>{i«R (x„ 0). G (xg, 0), B (0, 0) {zmm 

xr, 0). G (-xg, 0). B (0, 0) t^j:^o ^ LT. 02 9l::^^HfcJ: 
0iZ,'7P.i!^5 0m±iZidi-f^^^(Dmmmmmm5 2r. 5 2g, 5 2b<^^T;6S 

10 1 1 9j f^3mMm(DMri^mi::-^\f^xm.m-t^o ^r^^^mm^s 

0 t b-C Micro Display thi^O-^-f ^ — ^ffi^#tM?^^/>°^./^MD 8 0 O G 
6 (jii^t"5'^P= 1 2. 5 Sum) ^;ffiv^fCo V':/X4 0 of^^iSr^;Jai'5 i-'i^ 
X2 0 LTfei|XMM]E$tL^:^.^Sggf 6 0 nim(^ w:^X^fflv^fCo g^fe5tS:l±l 
;^i-5^fe^i!ii Ir <!: \^X^^^X:ym.^^U(D^^^^ :t—YC\^-2 8 0 SR 
-C (?S:S:6 5 0 nm. 1.0(L)x0.5(W)x0.6(H)) ^^V^fro ^fe^^m;':i-5 
^fe^^Iil le i: LT^ffl^fifettMOlg^y^^- KE1S07-AG1A7-0 
2 (iSS5 3 0nm. ^ife 1.6(L)x0.6(W)xl. 15(H)) ^ffiV^fCo »fe)t^tti;^J-f- 
5mfe7fe^!^>l lb t \.xmim^m±.mi(0^%^^ y>r- KE1S07-AB1A7- 
0 2 ()SS4 7 0 nm, 1.6(L)x0.6(W)xl.l5(H)) ^.ffiV>fCo 

[0120] i^ti. m^%^mti-t^w^%mi lr^W.m {-0. eSmm, 

0) {ZliagL. m^it^m:hir^^.^%m.llt^itLm. (+0. 65mm. 0) 
tCgegLfCo t°>7}N— /H 2r. 1 2g. 1 2b ^tL^'iVOlBP^^ 1 5 Oiim<i: L 
^FBl3t'^P^^=-3 O'^Alt$n5l^#.<^R^0J3t^:9-©A#t^^lr-O. 6 2» 
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wo 2004/025380 




'2003/011625 



tLtCo-^P^^5 0(Dma^5 1(D^^t:l. 5mm(W)xi. 1 mm(H) i: UfCo 

[0 12 1] ^(DmM{z.m^E.'A5ivmm7f:mmRxf^^^7t^m^y^^(D 
nw-mm.t \^s.\,^cmti:^AM:^iiLX'^m^mmm^3oizAm^'^?>mm^^ 

[0 12 2] 1 3LV^^^:SJfc■5^S:^ (3^. ife. W) (ommtft^ 

^^mt)-r?>3^(DMtftm^^i.x\f^^o :ititb3^(DM.titmi-i. y.mizw-n^j: 
ii:li±(7)sv^^3:S7i^-5^g^ciaB$tt•T:v^-5o M:m^&<DW^(Dmm^^^^m 
t)i-^^.^mi-i. mm%^^<D^^±<D^mB (o. o) izh^o m^(Dmmtft 
^^^mtii-?>M.ytmi-iiiLmR (x,, o) xf*R (o, yr) j-*)5o im^<z)S^ 

[0123] u^x20fi. zmKW-rf^j:^^^mLx:iio^, mm^mu2 0 
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wo 2004/025380 



'2003/011625 



[01241 m'ii^mmmi- 3 0 1^. m^^mmmm^^-t^mT^m.(o^fii% 

[0 12 5] i^>'X4 0fi. ^^)tl^i@^^3 0{::M^$tt^c7i^^i/^i=s^^e) 

X4 0>5^^— (^ai/^-XtdJ: "9«fig$tt5:®-a^. U'>'X4 0 5 0 <i:<7>PBl 

(ommit. u>yC4 0(DmM.mmi^m\^^\ i^>'X4 ot*. ^R^pj^t^^^t^^ss 

[0 12 6] -^j^jj'sof*. i^vX4 oo^.^>®^c^^tbi^■r*5'9s maU5 
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(Dmm^^^^ti^'^(OA^:^mmm^^m{cx*)mm^tix\,^^.. 
[0 12 7] mmytm^i ocDiiLmB (o, o) i^h^^^<DM.ttm7!)^hiiitj 

oizx^-^y^i!^ 5 om±(DiiLmB' (0, 0) {:iM^^fi^. mm^M^i ocDiu. 

«R (xr, 0) XfiR (0, yr) i^h^^^(Dj^.^m7:)^hm:fi^intcmmyt^ 

^<Do-h^r^^mmm^3 o^mi^vtioi^mmtftii. i^z^x^oizx^-^:^^ 

5 0®Ji<7){igR' (xr*. 0) XfiR' (0, yr') t'A^^n^o BBp^^^jfifp 1 0 
G' (xg*. O) tc^3fc^tt5„ 

[0 128] L;0^L./.t;6Sfe. ^PB^^^Ii^T- 3 0 ;65g|t|!r6<)M^^ig^:t UTVn 
^:Lt^^h. m3 lXi^m3 2iC7^:^tlfz.Xol^. -^J^ 5 0 ®±(c:*3V>T. W 

:L<DitmGiiznLXxf^Xi-Siy^(0^\^\zmVXmm (Xbf /P) /ct«Hfc8 

:^iB]{::KLTSg|ll (Xbf/P) -royt'ttiiHfc{uaicslci§iiJfe<^)[Hl^Si<7)igiffi^ 

[0 12 91 1113 3 fi. ^4^1iS^!llc:^^H<$^7C^^^^g4 0^Fp1^^li^ 
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20 



WO 2004/025380 1|^^P2003/011625 



[0 13 01 ^(Dtt. :iflh<D^<v ;^—^<DmiC^ l^yco^ {1 6) X'^^ 

Psm0„^n,Af, •••(16) 

[0131] w<D^ (16) Tb^ib^ ^ET^^^mm^S OjO^bOWfeOnb 1^(D 
lHl^l^(7)Wlt^eofl. ^T(0^ (1 7) T-^^ttSo 



[0 13 21 ^^tt^mm^f-S 0 7b^h<D^^(Dn},^^(7)m^^it. U^^X4 0 

o^^,^s (-^^i^sos) ±(c*5v^T. ttm^^m.mAntii-fmtitiiiLmi^M 

15 =/,tan{sin"'(«a6/^)} "(IS) 

[0 13 31 iSfe^nb 365/jN$v>i:#, ^<0^ (1 8) f*. iJ;lT<^^ (19)7? 



A„^f^n,\iP -(19) 
[0 13 41 (1 8) (1 9) f)^h^^i>^hX.0\Z.^ 1^>X4 0 

(•^;^^J^5 0ffi) ±fj:*5V>T. 0<5>:St>*i^«>:(^iH]iiTiS^H^*tL(Z)^^ 
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ti:^o^tz. mm ytm^ i o t^i *5 tt s ^^se M^m^^m-itLm -r ^ 
[0 13 5] E.^7cn±m^mj^ir^mm^^^^ m-ttiibia-t. d 

8) Xfi^ (19) -c^$tb5{ifl^S2iii--5^p$P5 1 trWi-'S'^^^ 5 0 
SrfiJfflL. S^^fife:9'<^)9-^(ffrixd^Oj^cl^O|Hliff«tO;«f5rgSPgP5 iSriiig^ii: 

IS^ (1 8) (19) -C^$tT.Sffi:gSrtf LX. -iaofi$;65 f 2Xb 

—:^<Dfy^^m'r?i:it7!)^X'^^m^. ±ie^ ds) xit^ (i9) -es^tt 

■t-5^^) — :^Oiaofi$:i5 f 2Ab/PT*feoTflfe;i^<^ja<^ft$56S f 2Xb/2 

[0 13 61 :2|s:||j6fe^iT-fi. 5 0(D|BP$|5 5 1 (i, •?r<7)^i^:*5j«i:Sl5l;: 

Xg, Xb) <^ 9 tjAMiSST-fe-S Xbi-ii-a-bfcfiKirJl^t't^SrWi-'S-v;?.:?^ 5 1^ 
gaSi-5o *fc. f{fe(D2Si;S (Xr, Xg) ^::ov^T^i. n^^^^(D o %i^M>(0 
j^|^(^lHliffiS*5M PifP 5 1 J: p jc. ^Pp^3t^p^-?^ 3 o ^(omm^^ 

M^—:^(D^t:mm-r^:i t r>x^ ^^-a-tcfi. ^jaft(Ds^5t^^<^> o hE.-^ 
7tmmm^ni\m^ti^^m<Dn±m<Dm^j^^-wii^'^x . ^ifihcom.^M.^-^ 

3iSft (Xr, Xg, Xb) ^i^^'nT♦M^S§g|;a5SV^^c^LV^^'^X;65JgLTV^:5o 
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[0137] ^mtt^mm^ 3 0 i:im\^xw^<Dmm^^^Anmm?M-t^iK 
m 3 A^m\^xmn-r^o 

Co 1 3 8j iii3 4{i. mA.m:mm\z.^^^^7t^m7fimm.4.(D^wi%^mm 
10 a^A^fh QiX^r^tftmmm^ 3 0 lt. ses Xi <Ds^3t^Sc5>o 5 tb^mn 

[01391 :L(Dt^. :LtLh(D^<9 ?i (OmiZ^ &sT(D^ (2 0) "C-^X. 
Psm0„ -PsinO, = — (20) 

15 

[0 14 01 riL^Al^^ ei^^:ov^T(D^«:^c»#il:i-i:, ijjLT<^^ (21) -r- 

0, =sm-'{{Psm0„-n,A.)/P} — (21) 

[01411 roiC (21) f±. _bfS^ (1 7) ^SrftAi-Sr i:-C% &.T(D^ 
20 (2 2) T'^^n^o 

^,=sin-'{(«A-«,A)/^} -(22) 

[0 14 21 Ab<^»fec7)BS.0J^fife5^;as^PB^^^p^^3 0 {cgjtAlti-^ 

<i:tt>t^. ±IE^ (2 2) T'^^tL^AIt:^ OiT^SftAi (=XrXfiAg) (DMmyt 
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10 14 3) ±12^ (2 0) d^^. Att^ei i:ttilt^eo«^:a5^v^^::^U 

o©^ji^,s±-r% jgJiTo^ (2 3) -c^^nssEHlAai ^*»t^l*;ei>bltti.fc& 

4,=/,tan^, 

= /2tan[sin"'{(M*-«.A)//'}] 

r ii "•u3; 

= /2tan[sin-'K>?^/P}J 

= /2M./^)/cos-'{sin(«,>?,/P)} 

myt^^(OA^nQii-i^ &.T(D^ (2 4) -^m^tl^o 
<9, =sin-'(A,/P) —(24) 

[0 14 4] i^^\i<O0^]B\ilTm±. 1^:^X4 0(D^mMsm±X\ &sT 

= tan[sin-' (A, /P)] — (25) 

[0 14 5] ^fc. SggiAnii-M-r5^2^Ji: LTs »fe<7)^^fi Ab (T^IllJffiScD 

it> jfe;gAi(^H^P^5tfiS:^OAlt^ ei«. gATO^ (2 6) X'^^tL^c 
^, =sin-'(-A,/P) —(26) 
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[0 14 61 *Ac. ^Mh(DOi(kmmm-i. u:^X4 o<D'i^MM.m±X\ &.T 



[0 14 7] ^^\i(Dm.m^^':^^w-nw-mikt \.x^m%mmm'T-z o^a 
eiT'Att^-fr'Stcfi. mM.mmfi(Du:y^'2 0(DmmM.miiCt6\,^x. 



[0 14 8] ^mBr^\zm-r^mi(Dmt\.x. w^(Dt^^\^(D^m^(D^^ 

ni,j!)^0Xh':>Xjik<D^^Xi<Dmtfx1^(D;ik^ni:d^- 1 T'feS ^ 5o - <^ i: t s 

^M\i(Dj^^mi'i:. v-:^X2 0OS5M^ffi±X% WTo^ (2 9) xm^ti^m 

5.,=-/itan^, 

= -y;tan[sin-'U/P)] • ^ 

[0 14 9] :i;iT% Mfi. (l3)^T-^$^-5^^^(D<W-efe^o 

[0 15 0] *fc. SgilB«jim-t-5^2 0Mi: UT. »fe<DjKS Ab OliliFfigi 

(Ot^. JSft Xi0.^.7tMfi. 1->'X2 0(DHii»,^.®J::T% i^;^T<Z)^ (3 0) T'^ 



=/2tan[sin-'(- 

=-M//> 



(27) 



= -/itan[sin-'{(«,;i,-«,/l,)//'}] 



•■•(28) 
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= -/,tan[sin-'(-/l,//')] ^3^^ 
[0151] El 3 1 {i. \^>y< 2 0 (DmMM.^±X'. ^^<oM.%m.^itLm. (- 

o) tciagu. f^^<D^.^u^^m (+fjXB/p, 0) irgfiBu. » 
^(oM.%u^{tLm. (0, 0) iciiBMLT. ^>X4 o<^m^,^®±-c% ^^(on 

{tim (0, -fiXr/P) f^SaBL. ^fe(^^3tj3i^fitt (+fiXe/P, 0) \ZL^l 

Kb. »fe<^^^M^{ie (0, 0) iciaauT. ^^^X4 0(^)^^,;^®jlt% 
[0 15 2] ^m^^mm^s otJiMi^^tts^^icigjii-s^ini/^^fis 
[0 15 3] ^4iiJS«^ytDA(i|5:«Bjtcov>TU£wr5o ^m^mmm^s 

0 ^ bTy=— tti^t^T^— v'ai^ v-a i/ffl?S^B^N°^>/UL C X 0 2 3 AL 
(iiimt°5/^P= 2 6iiin) Sr>^v^fCo w:/X2 0 UTfeJ|xll«iE$n:fcj||^ 
Sggll 5 Omm(^U>X5rffiV\ 1/>'X4 0 <i: LTfeiRHMlE ^HfcM^Sggt 1 
5 Omm<^)W:^XSr^V^fCo555fe5feSrm;^-rsmfe3t:^!^.l Iri: UTi^^X>'m^ 
1±i^(^^7ty^^ — KCL-2 8 0 SR-C (rSS6 5 0 nm. m 

i.oa)xo.5(w)xo.6(H)) srfflv^fCo m^^^mtft^m^ttmi igtLx^m-a- 
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fi£tti^O^?fei5^-r;^-— KE 1 S 0 7-AG 1 A 7-0 2 (jjfeft5 3 0 nm, ^ife 
1.6a)x0.6(W)xi.i5(H)) S:ffiV^fc„ Wfe3t%m;^i-S^fe3feai 1 lb i: LT^ffl 
-g^^tti!i<75^^^^-l' KE1S07-AB1A7-02 4 7 0 n m. 

1.6(L)x0.6(W)x 1.15(H)) ^ffiVNfCo 
[01541 *;rc. 5!pfe^^W;'3-t-'5*fe^ail Ir ^{iS (- 3. 75mm, 

0) xniiLm (0, -3. 7 5mm) {cgBgL. m^tft^m:hir^m&^m 1 Ig 

<lr{i® (+3. 06mm, 0) twiSgL-fCo /H 2,, 12e, 12b-?:tl. 

^0.^(DA^fk^-l . 1 7'>tl.ito -^^^^ 5 0(Dmo^5 1<D^^^2. 7m 
m(W)xl. 3mm(H)<!; LfCo ^UT. ^FBl^fe'^P*^^ 3 0 <7)mib^j^^<^ 7 0 
HztU. (i^ift) tiMiiLfc:*:ni/7-^<lr^FBl^^p^^^3 OtcJllM^feM^ 

i: t>J;:. rtti l^ffl LT 3 o<z>mfe3tlli l l p. 1 1 1 lhi:m^^t/t 

[0 15 5] :^mmm(Diia<. »fe<^l?^3t^fe5>f-ov>Tft0 5S>clHlJfft^ 

^/■?^^/WLCX0 2 3 CMT (jB^ f -/^ P = 2 6nm) ^^im-t^^Ltt^X^ 

So :i(r>m^^<^^i^^mm-r^ t ti>i:i. m^^m^i ir. i ig. i u^n^'fi 

;^ ^ rp] Ji $ -fr 6 r ,b ;65 -e t fco 

[0 15 61 Je-^±<^a: ^4||Ji0iJl^#,6HjSfe5u^«;^^g4 jStt/H^S>:5c 
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m^7jk:fjm-i. ^mytMmm^3 o^AM^f\.?> 3m.^(Dmm^^^^tiL'efi(D 

[0 15 7] ^<ommizm^E.;ik7cmm^mmRxj^E.^yt^m7fi:^m(D 

5{i. 3^^m(Dmmyt^^^i^h^'i^h^WiTW■m^^t usv^^cM?^^'5Al^^{iT'^ 
«<^Sifc^^n^*tt^. ^m^mi.x^m^thi.<itmmit-r:^w^^^t^yt^ 
[0 15 8] m^mmmttm-r^t. m5mmmi^m^E.^^mm7r:mm5 
h^:Lti:immvxmK(Dmm^mtii?>o m4^tgt?!itfci:i{5-r-5i:> ^5 

u^X2 0(CJ: OTO^®!^.!: ^titcW^y^-^ %7-2 5^mi^LX^mytm 
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[0 15 91 d^K. m5%mm<o^W'm\z.-D\^^xmn't^o ^m%m^m^z 

0 i: LT Micro Display ^±Mi<D-7y( ^ n ^ — i?fflSltM?SBB^^^vl-MD 8 0 0 G 
6 (ilimf5/^P= 1 2. 5 5 Jim) <S:ffiV^fCo l/:/X2 0 i: LTfel|XM4iIE$ 
tb^cB^SgfH 1 2 Omm(7>^'VXS^ffiV^. 1^>'X4 0 hi UTfelRHMlE^ttfcj^, 

KC L- 2 8 0 S R-C (iS:S:6 5 0 nm, 
1.0a)x0.5(W)x0.6(H)) ^fflV^fCo ^fe3fe<Srl±J;^-rS^fe3ti!i 1 le<i:bT^ffl'a' 
fifett$^<^5B3ti5^^:^~ KE 1 S O 7-AG 1 A 7-0 2 5 3 0 n ^-fe 

1.6(L)x0.6(W)xl. 15(H)) SrffiVNfCo Wfe3feSrl±l;^-rsmfe3fe^!S 1 lb<bLT^ffl 

KE 1 S 0 7-AB 1 A 7-0 2 (iSft4 7 0 nm. 
1.6a)x0.6(W)xl. 15(H)) S^ffiV^ySl„ 

[0160] 3^fe)t^W;^-r5^fe^i!^.l Ir Srji^m (-6. 24mm, 

0) XfiiiZiB (0, -6. 2 4 mm) f^igSS ii^feTt^rtti;^-^ -5 ^fe7tiJ¥> 1 Ig 
Sr{4g (+5. 0 9mm, 0) (Ciagb/Co t'i^zJ^— /H 2,^ 1 2g^ 12b^tt 
^tKOmoU^l SOpmirLfCo ^Pb^^^PI^^ 3 0 --Alt $ tt53^fe<Z)R?.ig 
^fife5>OA#=t^^+2. 9 8°,b ^f«^^'^P^^3 O'-Alt^ttS^fec^R^?^ 
A#+^ - 2 . 4 3"<!: Lyto -v^^ 5 0(D||PgP5 1 O^-^fe^ 2. 2m 
m(W)xl. lmm(H)i:LfCc ^UT. 3 0 <75igi!j^jg^^Sr 9 0 

Hz<i:b. #fe (jR:^) (w|BiiUfc7j^Di5^7A<Sr^FB^^^il^^3 0{c|ii^S»cM7J^ 
^^Si <!: m<i:l5l«SLT Soo^fe^M 1 irx l 1 1 lb ^muk^^ 
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[0 16 11 :i<Dmmi^^?>^^7tm^^mmRxfE.^7t^m7f::^Wi(D 
0. :7^7— 2 5. w:/X2o. iR^m<D^mjft^mm^3 oRxj^-^^ii^ 5 

3 Ot;:Alt$^SB^P>g3t^m<Sr«fifeLTV>S„ ix:/X2 ORt^^^-^ ^7-2 5 
fix ^rp1^^ll^^3 0(CM^$tLy5:7isni/^Ad>p5||^bfc3SES<DW^^^ 

[0 16 2] ^4^ii£F<i<tjti5?-r^<!r. ^6mmm\cm^^'iik7tmm7T^ms:6 
[0 16 3) m6mmm(oMri^m\c-^\^^xmm-r^„ ^m^^mm^3 
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0 i: LT Micro Display |±^<^^^ ^ D^=^i5'ffiSMM?KB^^'^°^-/^MD 8 0 0 G 
6 (®^b*ix^P= 1 2. 5 5iim) ^fflV^fc„ 1^:^X4 O <7>f^ffl Sr^^aS 

;^i-S¥fe^i!f>l Ir i: LTv'f^-Xvm^tti^tDlg^^-r;*-— KCL-2 8 0 SR 
5 -C (iS;S6 5 0 nm> 1.0(L)x0.5(W)x0.6(H)) ^ffiV>fCo ^fe^^tH;^i-'5 

^fe^^Hl Ig ^ LTSffl'^fife^±i!i<^)|g^^'f';d-— KE1S07-AG1A7-0 
2 («^S5 3 0 nm. 1.6a)x0.6(W)x 1.15(H)) S:fflV>fCo W#.3teSrW;^-r 

1 lb i: KE l S 0 7 -A B 1 A 7 - 

O 2 (iS:R4 7 O nm. ^gfe. 1.6a)x0.6(W)xl.l5(H)) SrfflV>fCo 
10 [0164] ^^fe^feSrai;^-^^*^^^! Ir (- 3. 02mm, 

0) Xfiiag (O, -3. 0 2mm) l^LiagU. i^fe^^ttl;'3-rS¥fe)ti!i 1 le 
^{4K(+2. 54mm, O) tZliagb/Co t°>7js— /H 2,, 12g, 12b-^tt 
^'tKOmum^l SOjimirLfCo ^EFsl^fe^P^-?^ 3 0 -^Att ^HSsS^fet^Rg^ 
5fe^i5><^AW^^+2. 9 8"^: ?5^l3t^lW#^3 0'^AIt$H5^fe<^m^ 
15 4 S^t l^fCo -^y^l^ 5 0(7:>maU5 l(D^^^2. 2m 

m(W)x 1 . 1 mm(H).h LfCo ^ LT^ ^PbI^^P*^ 3 O (^IKlbJligi^^ 9 0 

^"^^tthi::. ^fitmrni^x 3^(Dm^tftmi ir. i igx i ih^m^^^ 
[0 16 5] u±.(o:^^m(ommt^h. ^m^n^m^\^^'m\^o^:Lt\t.mh 

25 mm±<omm-^m\^ 

10 16 6] :i(D3^mi^xtiit. mw^&^mmmm^m-r^^m^mmm^i^. 
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mUW-^i^Mtri^mcmm bfc^J^ n i/^ AS^M:^-t-<5ilt!c6<J^ii^«3t^W-t- 
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15 ^ f i: BulSli^^SS^T) 9 ^ft^^SS Xi <D^^%^':ii(DSBm^<DW^^n i <!: 

ei=sm» {(niXi-niXi)/P} 

20 BulE0§P|fP«> #ia<^>g$}d5Xi f /PJeiLT<^^?i^?l^^^-Cfe-5o 

8. IS3}t^llE^<^5HJ«>:7C^^^^gt^*5V>T. 

9. tt3f^3Il|a^CDH^fe7C^^jFigg^C*3V^T> 



wo 2004/025380 ^^pP2003/011625 



20 12. ISsJt^i ll5^<oH^^7c^^^:)^^fe^::*3V^T. 

^<^^fe3feai^tL^'nJ: 0m;^$iXHfftBt'>:^J^->'i-^iiigbfc3t^= y ^-r 
25 13. ft5tt3Sl l|E^OH^$k7Ci{t^7r:;^&(::*3V^T. 
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5 15. ff^^JSi ll5moH^^^;7c^^^:;^^fe^c::^oV^T. 

10 16. lijje^i ll5^<^H^7c^^^:^i*^-*5v^T> 

ei=sm-i {(niXi-niAi)/P} 

1 8. ft3j?:3li ifBmoH^$fe7c^*?]^;^?*JcjoV>T. 
25 B&IB^rB^^^Pm^^fi. BtilE,B?.PJ^fife5^;6^A#*i-S<RiJi:S>l*<^ffl!l{cW^t3tfife:5^ 
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1 9 . tn^m 1 1 mm<DE.^7Lmm7r::^m::m^x. 
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